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CHAPTER I 
INTRODUCTION 
Since otosclerosis was discovered to be one of the 
causes of deafness, otologists have been constantly trying 
to find new methods that will restore hearing so that the 
patients afflicted with this disease will be able to 
function socially and economically. Surgery has restored 
the hearing of a great many otosclerotic patients. In 
others, surgery has not aided but rather increased the 
hearing loss. 
It is important that speech therapists and audiologists 
fully understand this disease as they can play an important 
part in rehabilitating the patient whose hearing has either 
increased or decreased after surgery. 
Statement of the problem.-- It is the purpose of 
the writer to provide a comprehensive review of the 
literature on the three types of surgery for otosclerosis. 
The three types discussed are generally referred to as 
fenestration, 1 stapes mobilization, 2 and fenestration of 
1 Julius Lempert, "Improvement of Hearing in Cases of 
Otosclerosis: A New One Stage Surgical Technic," Archives 
of Otolaryngology (July, 1938), 28:42-97. 
2 Samuel Rosen, "Stapes Surgery for the Relief of 
Otosclerosis," The Volta Review (October, 1959), pp. 364-
365. 
the oval window. 1 
Justification.-- A considerable amount of literature 
has been written about the operations for otosclerosis, 
but much of it is scattered throughout medical journals. 
Books on speech and audiometry by authorities such as 
Travis, Davis, Canfield, and Newby do not include the 
newest technique. 
In addition, Walsh states that otosclerosis is the 
cause of one million cases of hearing loss in the 
United States. 2 Therefore, it would be of particular 
interest to learn what advances have been made in 
conquering this cause of chronic progressive deafness. 
Scope.-- The writer will attempt to discuss the three 
types of surgery for otosclerosis: namely, the fenestratkn 
operation, mobilization of the stapes, and fenestration of 
the oval window. The following chapter will include a 
short history of the operations, a description of each 
operation, a discussion of the patient's suitability for 
surgery, and the stated results of surgery. 
2 T. E. Walsh, "The Surgical Treatment of Hearing Loss," 
Hearing and Deafness, ed. Hallowell Davis (New York: 
Murray:Riii Books, Inc., 1947), pp. 104-121. 
2 
Definition of terms.--
1. Otosclerosis: The otosclerosis which is the 
formation of spongy bony growth in the petrus portion of 
the temporal bone, particularly around the footplate of 
the stapes against the oval window. 
2. Fenestration: The creation of an opening in 
the ampula of the semicircular canal which permits sound 
to be transmitted to the inner ear. 
3. Stapes Mobilization: The remobilizing of 
the stapes either at the neck or at the footplate. 
4. Fenestration of the Oval Window; The 
rebuilding of the ossicular chain. This technique is 
also referred to as vein graft. 
3 
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CHAPTER II 
A REVIEW OF THE LITERATURE ON OTOSCLEROSIS SURGERY 
l. History 
In 1876, a German named Kessel removed the stapes in a 
patient's ear. This resulted in an improvement in hearing. 
The oval window was left open and the growth of scar tissue 
closed the opening. It was thought that the scar tissue 
would be flexible enough to permit sound to pass through 
it into the inner ear. However, complications could not 
be overcome and the operation was avoided for many years. 
In 1888, Boucheron reported sixty cases in which 
patients without too much fixation, underwent mobilization 
of the stapes surgery with good results. In 1890, Miot 
reported his results in 200 operations in which he either 
mobilized or removed the stapes. Jack in Boston, in 1892 
reported the extraction of the stapes in a large number of 
cases. 1 Ten years later, he reported the results of one of 
the women patients in this group from whom he had removed 
I F. t. Jack, "Remarkable Improvement in the Hearing by 
Removal of the Stapes," Transactions of the American 
Otological Society (1892), 5:284-304. 
the stapes in both ears. 1 Passow, in 1897, made an 
opening in the cochlea and covered the opening with the 
membrane which normally covers bone. Although the hearing 
improved, infection caused this operation to be discarded. 
Even with these scattered good results, mobilization and 
extraction of the stapes was abandoned due to the 
condemnation of Sibenmann and the disapproval of 
Politizer. 2 
In 1910, Barany, a Swedish otolaryngologist who was a 
native of Austria, tried making an opening through the 
posterior vertical canal. Although the hearing improved, 
it lasted only two weeks. In 1920, Holmgren in Sweden and 
in 1924, Sourdille in France, continued working on this 
problem. Sourdille's operation consisted of putting an 
opening in the horizontal semicircular canal and taking a 
skin flap from the ear canal and covering the new 
fenestra (window). In this operation, the eardrum was 
displaced and the incus and most of the malleus were 
removed. In a large percentage of the operations, the new 
window closed and a hearing loss resulted. 3 
1 F. L. Jack, "Supplementary Report on a Case of Double 
Stapedectomy Operated Upon 10 Years Ago," Transactions of 
the American Otological Society (1902), 8:99-Ioo. 
2 Shea, op. cit., p. 611. 
3 Walsh, op. cit., pp. 108-111. 
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In 1930, Julius Lempert, an American improved on the 
Sourdille operation. Where Sourdille performed a two-stage 
operation, Lempert performed this operation in one stage. 
He enlarged the size of the new fenestra and moved it 
further foreward over the wider end of the horizontal canal 
and over the vestibule. He thought enlarging the window 
would make it less likely to close. He also tried 
inserting various metals and cartilage into the new opening 
in order to prevent closure. However, the closing of the 
newly created fenestra is still a problem to surgeons. 1 
In 1952, Samuel Rosen while attempting to determine 
a patient's suitability for the fenestration operation, 
accidently mobilized the stapes.2 The patient's hearing 
returned on the operating table. Since then, Rosen has 
carried his technique a step further in cases where the 
stapes was immobile. In these cases he made an opening 
in the footplate of the stapes. 3 
In 1956, Shea, an American, conceived the idea that a 
better procedure to restore hearing would be to fenestrate 
the oval window and rebuild the sound conducting mechanism 
1 Ibid. 
2 Shea, op. cit., p. 612. 
3 Samuel Rosen, "Mobilization of the Stapes and 
Fenestration of the Oval Window," The Middle Ear, ed. 
Heinrich G. Kolbrak {Chicago: University of Chicago Press, 
1959), p . 156. 
6 
of the middle ear. This was a departure from techniques 
previously tried. In May 1956, the first fenestration of 
the oval window was performed by Dr. Shea. 1 This operation 
resulted in better hearing and reduced tinnitus. 
It appears that otosclerosis surgery has gone the full 
circle of exploration, beginning with the stapes, then 
development of fenestration at the semicircular canal, then 
back to the area of the stapes. 
2. The Fenestration Operation 
Description of surgery.-- The purpose of this operation 
is to remobilize the inner ear fluids. 2 The operation 
consists of laying aside the eardrum and entering the 
middle ear. The head of the malleus, and incus are removed. 
A sufficient amount of spongy growth is removed so that the 
surgeon may approach the enlarged ampullated end of the 
horizontal canal. A new fenestra is made by scraping 
through the bony capsule. The new window is then covered 
with the skin flap that has been cut loose in laying aside 
the eardrum. The lifted flap of the eardrum is then put 
1 Shea, loc. cit. 
2 Julius Lempert, "Principles Used in the Development of 
Modern Temporal Bone Surgery," Transactions American 
Adadem~ of Ophthalmology and Otolaryngology (October, 1959), 
63:13- 7. 
7 
back into position. 1 
Patient's suitability for the fenestration operation.--
Because in this operation entrance into the horizontal 
semicircular canal is made, and because of the postoperative 
conditions, rigid rules are followed in selecting patients 
for this type surgery. 2 Patients are classified into 
groups ranging from "A" to "D" according to their stapes 
fixation and nerve degeneration as determined by audiometric 
and tuning fork tests. 
"A" suitability are the ideal cases. The stapes is 
firmly ankylosed and the auditory nerve is normal in the 
speech frequencies. "B" cases are suitable but not ideal. 
The stapes is firmly fixed and there is a moderate nerve 
degeneration affecting only the 2048 frequency. "C" cases 
are those in which the stapes is firmly fixed and there is 
a moderate auditory nerve degeneration. These cases are 
given a limited and guarded prognosis. 3 "D" cases are 
unsuitable usually because of extensive nerve degeneration. 
1 Terence Cawthorn, "The Fenestration Operation," 
O~erative Surgerr, ed. Charles Rob and Rodney Smith ( fiiladelphia: • A. Davis Co., 1959), pp . 54-60. 
2 George E. Shambaugh, Jr., "Fenestration Operation for 
Otosclerosis," Acta Oto-Laryngologica (1949), Supplement 
79:24-26. 
3~. 
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Shambaugh1 states: 
"Patients of doubtful suitability, of advanced 
years, emotionally unstable or for any other reason 
a poor surgical risk can obtain help from a hearing 
aid. Each candidate should be presented with an 
estimated prognosis on the basis of hearing tests, 
and then make his choice." 
The patient must also be in good general health. He 
must be able to take disappointments in stride. This 
factor is important due to the complications which may 
arise after operation causing the patient to lose the 
hearing he had. Also, the patient must be willing to 
follow the doctor's advice as postoperative care is very 
important to the success of this operation. 
Justification for fenestration surgery.-- The hearing 
loss is decreased after successful surgery. The progress 
of deafness is checked and annoying tinnitus is alleviated. 
Almost always good results are obtained and maintained 
because of present day techniques. 2 
Contra justification for fenestration surgerx.--
One's hearing is not restored to normalcy. There is a 
residue of at least 20 to 25 decibels loss because of the 
elimination of the ossicular chain. However, Rosenberg3 
1 Ibid. 
-
2 Lempert, op. cit., p. 20. 
3 Philip E. Rosenberg, "Audiometric Considerations In 
Stapes Mobilization Surgery," Journal of S~eech and 
Hearing Disorders (February, 1959), 24:21- 4. 
feels that, by audiometric testing, it is possible to 
predict the postoperative hearing results of successful 
surgery. He states: 
"By correcting for the mechanical bone-conduction 
shift, or "Carhart notch," and allowing for the 
residual 25 db. conductive impairment due to the 
disruption of the ossicular chain, it may be stated 
with reasonable certainty what the post-operative 
hearing will be. Therefore, the selection of the 
case for the fenestration operation was greatly 
simplified, since they could be selected on the basis 
of the predicted post-operative result. If there 
was a significant depression in the bone-conduction 
post-operative audio~ram, it was immediately realized 
that the post-operat1ve result, no matter how success-
ful the surRery, would not yield a practical level 
of hearing. 
Postoperative complications.-- After surgery the 
patient faces vertigo, cerumen, and increased anxiety, 
the latter being due to the fact that the hearing may not 
remain. 
Following the operation the patient must spend from 
seven to ten days in the hospital. Although the hearing 
improves after operation, it does not last because of an 
inflammation of the labyrinth. This condition improves 
within the next three or four weeks. The patient experi-
ences vertigo for about three or four days. On the fifth 
day the patient may walk around. There is not much pain 
although some patients complain of an earache but this 
is usually relieved when the dressing is changed. The 
patient should be moved as little as possible directly 
after surgery. The eardrum must be treated until it is 
10 
completely healed. This means returning to the doctor 
every five to seven days for about four to eight weeks. 1 
Occasionally facial palsy may follow surgery, but this 
disappears in a few days. Discharge from the ear cavity 
dries up usually within a month. In some patients it lasts 
longer and needs regular attention. It is extremely 
important that the patient avoids getting water into the 
ear cavity. The operated ear becomes sensitive to 
temperature change and a piece of cotton should be put in 
the ear in cold weather. 2 
An improvement in hearing should be noticed within a 
month of the operation. This is usually when the first 
postoperative audiometric test is given. 
Stated results of fenestration surgery.-- Dr. Philip 
Meltzer3 and Dr. Donald Lewis reported on a follow up study 
of 236 patients who had undergone the fenestration 
operation. The following is a breakdown of the results 
of the operated cases over a period of 13 months. 
I Walsh, op. cit., p. 118. 
2 Ibid. 
-
3 Philip Meltzer and Donald K. Lewis, "Results of the 
Fenestration Operation," Transactions American AcademS of 
Otthalmology and Otolaryngology {:May-June, 1949), 53: 46-
5 2. 
11 == 
Total operated 236 
Successful 83 35% 
Improved 52 22% 
No Improvement 77 32% 
Made worse 24 10% 
Of the fifty-two improved, twenty-six were of the Group "A" 
classification and twenty-six were of the Group "B". 
H. P. House1 reported on 88 fenestration patients on 
whom follow up audiograms had been taken for five years. 
He found that 55 per cent had less than 30 db. loss two 
years following operation, and 34 per cent had less than 
30 db. loss five years following operation. Approximately 
one-fifth of the patients dropped below the 30 db. level in 
the three speech frequencies between the two and five years 
following operation. 
Two hundred fenestration patients were audiometrically 
tested over a five year period by E. H. Campbell. 2 He 
found that in a group of 130 successful cases, the average 
hearing in the three speech frequencies was only 0.5 db. 
worse at the end of the five year period than at the end of 
one year. In 49 unsuccessful cases, an average of 6.4 db. 
loss occurred in this same period of time. There were 21 
l H. P. House, "Long Term Results of Fenestration Surgery," 
Transactions of the American Otological Society, Inc. (1951), 39:178-185. 
2 Edward H. Campbell, "Long Term Results With Fenestration 
Operation," Archives of Otolaryngology (September, 1954), 
60:265-276. 
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additional unsuccessful cases who were revised after a 
three year period. There were no results given on the 
latter group. 
1 L. E. Adin, Jr. and G. E. Shambaugh reported the 
following results: 
"In a series of 390 fenestration operations 
with 5-10 years follow up, 70 per cent of the 
patients received a significant bearing improvement 
and have maintained it. The remaining 30 per cent 
are divided roughly into 20 per cent who lost a 
part of their initial gain but who may still have 
a useable level of hearing, 5 per cent who have no 
hearing improvement at all and 5 per cent who were 
considered to have probable bony closure." 
From a study of 21,000 fenestration operations 
Shambaugh2 concluded that a practical level of hearing 
may be expected in 80 per cent of the ideal cases by the 
end of the second year. If the hearing is maintained for 
two years, it will probably continue to be maintained 
for at least five years. In some cases fenestration may 
delay further cochlea nerve degeneration. 
I L. E. Adin, Jr. and G. E. Shambaugh, Jr., "A Study of 
Long Term Hearing Results in Fenestration Surgery," 
Archives of Otolaryngology (March, 1951), 53:243-255. 
2 George E. Shambaugh, Jr., "Fenestration Operation for 
Otosclerosis," Acta Oto-Laryngologica (1949), Supplement 
79:85-101. 
The following is an audiogram of a fifty-nine year 
old patient who underwent fenestration surgery. 1 
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Figure 1. Puretone threshold audiogram of fenestrated 
patient. 
---Preoperative AC. --- - ---Postoperative AC. 
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I John R. Lindsay and others, "Histopathic Changes Following 
Fenestration and Stapes Mobilization," Transactions American 
Academy of Ophthalmology and Otolaryngology (October, 1959), 
63:169. 
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3. The Stapes Mobilization Operation 
Description of surgery. -- Because Samuel Rosen1 
renewed interest in stapes mobilization and because his 
technique is the one used, the following is his description 
of this type surgery. 
"Stapes mobilization is performed through an 
ordinary ear funnel or speculum in the external 
ear canal. The ear drum is lifted up and with a 
fine instrument called the mobilizer, pressure is 
exerted on the neck of the stapes in an attempt to 
free it. After the stapes is mobilized, the ear 
drum is then replaced in its normal position. The 
operation is performed under a local anesthesia. 
There are no stitches or bandages. Sometimes the 
stapes is so rigidly fixed by the otosclerotic 
growth that it cannot be mobilized by pressure 
on the neck of the stapes. In such cases, a 
further development in the operation consists in 
applying the mobilizing force directly to the 
footplate of the stapes in order to free it. 
When stapes mobilization either at the neck or at 
the footplate is not possible because of the 
extent of otosclerotic process, a third step in 
the development of stapes surgery may improve the 
hearing. A small fenestra (window) is made through 
the rigid immovable footplate of the stapes and 
this opening permits the transmission of sound to 
the inner ear." 
Although Rosen refers to this third step as the 
"fenestration of the oval window," it is not to be 
confused with Shea's operation by the same name as the 
techniques of both differ distinctly. 
1 Samuel Rosen, "Stapes Surgerl for the Relief of 
Otosclerotic Deafness," The Vo ta Review (October, 1959), 
61:364-365. 
15 
Patient's suitability for the stapes mobilization 
operation.-- The rules for selecting a patient for this 
operation are less rigid than those for the fenestration 
operation. The reason being that the stapes mobilization 
operation does not involve the entering of the semicircular 
canal. The major factors in selecting a candidate for this 
type surgery are that the patient be in good general health 
and show a progressive conductive type deafness. Age is of 
no importance, but sometimes advanced patients show cochlea 
involvement which may lessen the chances of good hearing 
results no matter how successful the operation. 
Justification for stapes mobilization surgery.--
Because the normal action of the ossicular chain is 
restored and because the operation is not a traumatic 
experience it is to the advantage of a patient to undergo 
this type surgery. This operation involves only an 
overnight stay in the hospital and the patient is able to 
resume normal activities the following day. If the opera-
tion is not successful, the patient then has the alternative 
of undergoing the fenestration operation at a later date. 
Contra justification for stapes mobilization surgery.--
Unlike the fenestration operation, stapes mobilization 
involves very little risk, but some patients disfavor any 
type surgery. In such cases a hearing aid is a better 
substitute. 
16 
Postoperative complications.-- Canfield1 states: 
"As with all operations on delicate parts of 
the body, complications have been reported in the 
mobilization of the stapes operation. Remaining 
hearing has been lost, infections have occurred, 
the facial nerve has lost part of its function 
after the operation, leading to a temporary 
facial weakness. These temporary complications 
are not frequent enough to advise against the 
operation. Those who can be benefited by the 
operation should not be deprived of it because of 
a slight possibility of a complication." 
Stated results of stapes mobilization surgery.--
Patients with normal bone conduction may expect to be 
restored to normalcy. Patients with some perceptive loss 
may expect to be restored to near normal levels (thresholds 
of 11 db. to 20 db.). In patients with mixed deafness, 
the portion of deafness caused by stapes fixation can be 
removed. 2 
According to Scheer•s3 observation of five hundred 
cases who underwent stapes mobilization surgery, 36 per 
cent is the over-all number of cases that obtained a 
Group "A" hearing improvement. A Group "A" improvement 
in hearing is that which results in the air conduction 
coming within 20 db. of the bone conduction potential. 
I Norton Canfield, Hearin~g A Handbook For Laymen (New York 
Doubleday and Company, 19 ), p. 115. 
2 Rosen, op. cit., p . 157. 
3 Alan Austin Scheer, "Observations of Five Hundred Cases 
of Transtympanic Mobilization of the Stapes," Archives of 
Otolaryngology (1957), 65:245-254. 
House1 reports that in ideal cases with bone 
conduction loss of 10 db. or less, approximately two-thirds 
of the patients reached the 30 db. level, or better and 
maintained the improvement for one or more years. The 
results of five hundred cases may be stated as follows: 
67% of the cases operated on closed the bone-air 
gap 25% or more. 
33% closed the bone-air gap by 50% or more. 
25% closed the bone-air gap by 75% or more. 
11% closed the bone-air gap completely. 
The following one hundred cases have been analyzed by 
Dr. Emery I. Pick. 2 In this analysis the patients were 
divided into three categories. 
Group 1: 
Group 2: 
Group 3: 
Bone conduction between 0 and 15 db. 
Bone conduction between 15 and 30 db. 
Bone conduction above 30 db. 
According to this grouping the results showed that in 27 
patients with a preoperative hearing loss of 0-15 db., 
hearing improved in 51.85 per cent of the cases. In 52 
patients with a 15-30 db. loss, 36.54 per cent improved. 
These two groups amount to 41.77 per cent improvement. 
In 21 patients with a loss in excess of 30 ' db., 28.57 
per cent were successful. 
1 Howard P. House, "Personal Experiences With Stapes 
Mobilization," Archives of Otolaryngology (1957), 65:242-
243. 
2 Emery I. Pick, "Indications and Predictions in Stapes 
Mobilization," Archives of Otolaryngology (1957), 65:586-
587. 
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Rosen1 reports the over-all results of stapes surgery: 
"A statistical analysis of 254 alphabetically 
consecutive cases (surnames beginning with A to E) 
including cases from the most to the least suitable, 
revealed that 77 per cent of patients subjected to 
stapes surgery one or more times by any or all of 
the techniques obtained siRnificant improvement to 
various levels of hearing. 
Goodhill2 describes his results: 
"In the latest series of cases, successful 
postoperative results were obtained in 71 per cent 
of the cases, with significant gains in 26 per cent, 
and losses in 2 per cent." 
In a report by Derlacki, 3 Shambaugh, and Harrison, 
the following general results are given: 
"We have attempted to apply to stapes mobiliza-
tion the same sort of rigid criteria for success or 
failure that we have previously applied to 
fenestration results. There is however this 
difference: experience in fenestration surgery 
has shown that fenestra rarely close later than 
two years after operation, so that the final two-
xear test after fenestration may be considered the 
'final" result of this procedure. On the contrary, 
there are as yet no reliable data regarding a time 
limit beyond which the stapes is unlikely to refix. 
Three surgeons have evolved a technique for 
stapes mobilization that is yielding a 30 db. or 
better level of hearing in 63 per cent of cases of 
"A" suitability for fenestration. Roughly half of 
1 Samuel Rosen, "The Development of Stapes Surgery After 
Five Years," Archives of Otolaryngology (1958), 67:140. 
2 Victor Goodhill, "Stapedolysis (Stapes Mobilization) 
and the Nomograp Technic," Journal of Speech and Hearing 
Research (1958), 1:179. 
3 Eugene L. Derlacki and others, "The Evolution of a 
Stapes Mobilization Technique," The Laryngoscope 
(April, 1957), 67:420-446. 
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The literature concerning stapes mobilization appears 
to suggest this type surgery for all cases of otosclerosis. 
However, if the operation is unsuccessful, fenestration 
may be tried at a later ttme. 1 In cases of successful 
mobilization on one ear, the stapes mobilization operation 1 
may be performed on the opposite ear if necessary. 
Figure 2. 
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1 Yrjo Meurman and Otto H. Meurman, "Stapes Mobilization 
Lasting Results at One and Two Years," The Laryngoscope 
(January, 1958), 68:18-24. 
2 Rosen in Kobrak, op. cit., p. 150. 
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4. The Fenestration of the Oval Window Operation 
Description of surgery.-- An incision is made below 
the drum and the triangular flap is elevated. A sufficient 
amount of bony annulus is removed to get an adequate 
exposure of the stapes. The crura at the base of the 
stapes is fractured and the whole arch of the stapes is 
removed. Before the fenestra is created, margins of the 
oval window are saucerized by removing the otosclerotic 
bone around the footplate. The fenestra is created by 
removing the entire footplate. It is then covered with a 
piece of vein graft previously removed from the back of 
the patient's hand. This vein is formed into a thin 
membrane and placed against the fenestra. A length of 
polyethylene 90 tubing is used to connect between the long 
process of the incus and the center of the vein graft. 
This rebuilds the sound-conducting mechanism. The drum is 
replaced and the hearing is tested with a tuning fork. 
The operation is over and the canal is packed. The 
operation is performed under a local anesthesia. 1 
There are variations to this operation. For instance, 
Schuknecht2 uses a fat graft plug to close the fenestra and 
1 Shea, op. cit., pp. 614-618. 
2 Harold F. Schuknecht and S. Olekslf.uk, "The Metal 
Prosthesis for Stapes Ankylosis," Archives of 
Otolaryngology (February, 1960), 71:287-295. 
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a wire prothesis. 1 House advocates a gelfoam seal at the 
oval window with either a polyethylene or wire prosthesis. 
2 Portman has described using a vein graft under the crura 
after removing the footplate. 
Patient's suitability for the fenestration of the 
oval window.-- Patients who are to undergo this surgery 
should be in good general health. There is no age limit. 
The operation is performed under a local anesthesia, but 
patients with hypertension or conorary heart disease are 
operated on without adrenalin in the anesthetic. Dr. Shea 
prefers those patients with sufficient cochlear function 
to hear without a hearing aid when the conductive inter-
ference is removed. Shea also uses Shambaugh's classifica-
tion of bone conduction in selecting patients. 
Justification for fenestration of the oval window.--
Shea feels that his results with fenestration of the oval 
window have been far superior to his results with standard 
mobilization of the stapes, crural transpositioning, 
polyethylene struts without vein graft or microdrill. 
Complications have been less and Shea believes this 
1 Howard P. House, "Polyethylene in Middle Ear Surgery," 
Archives of Otolaryngology (June, 1960), 71:926-931. 
2 Michel Portman and Gilbert Claverie, "Stapedio-Vestibular 
Osteotomy in Otosclerosis," The Laryngoscope (April, 1958), 
68:797-804. 
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operation to be a safe and dependable way to restore 
hearing loss due to otosclerosis. 
Another factor in justifying this type surgery is that 
the low-pitched and pulsating variety of tinnitus are 
usually relieved at once following surgery. 
Contra justification for surgery.-- This type surgery 
does not relieve high-pitched tinnitus. Deafness may occur 
suddenly without explanation. 1 Because this technique is 
so new, long term results are not know as with stapes 
mobilization and fenestration surgery. 
Postoperative complications.-- Patients usually 
experience vertigo and nausea following operation. There 
have been reports of facial paralysis, pulsating purulent 
otitus media, and serous labyrinthitis. Usually there is a 
lag in the improvement of hearing at 4000 and 8000 cycles. 
This may be due to the increased mass of the sound-
conducting mechanism, or due to an infection of the 
labyrinth. 
Another important postoperative complication is that 
the polyethylene tubing may become unattached or imbedded 
in scar tissue. New surgery is needed to correct this 
condition. 
1 Shea, op. cit., p. 621. 
24 . 
Stated results of fenestration of the oval window.--
Schuknecht1 and Oleksiuk reported their results with the 
use of wire prostheses on 166 patients. There was a three 
month period from the time of the operation to the final 
audiogram. 
142 reached the 30 db. level or better in 
the speech frequencies 
22 showed no change 
2 losses of 6 db. or more 
Scheer2 reports his results with one hundred patients. 
34 attained closure of the air-bone gap 
42 came within 25 db. of their bone conduction 
level in the speech frequencies 
12 gained at least 15 db. in the speech 
frequencies 
12 did not improve 
4 lost improved hearing within 3 to 5 days 
because the tube prothesis slipped out from 
underneath the incus. Hearing restored 
to the original postoperative level by 
replacement with a correctly fitted tube. 
Kos3 reported on an analysis of 100 consecutive vein 
plug stapedioplasty procedures. The findings revealed 
that ninety achieved maximum hearing improvement permitted 
by the function of the hearing nerves as measured by pure 
I SchUknecht, Ioc. cit. 
2 A. A. Scheer, "The Use of a Prosthesis in Stapes 
M o·b ·i I:.ization," Archives of Otolaryngology (November, 
1959), 70:551-554. 
3 C. M. Kos, "Vein Plug Stapedioplasty for Hearing 
Impairment Due to Otosclerosis," Annals of Otolo~,, 
Rhinology, and Laryngology (June, 1960), 69:559- 0. 
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tone bone conduction. Fifty-two resulted in normal 
hearing (0 to 10 db.). Of the ten which did not result 
in the closure of the air-bone gap, six reached thresholds 
of better than 30 db. in the speech frequencies. 
The literature relating to the fenestration of the 
oval window is limited. Statistical results are not 
available due to the fact that many results have not as 
yet been published. It appears that this operation is 
still in the trial stage. In regard to the latter state-
ment, Kos1 says: 
"However, the vein plug technique is not 
recommended for general acceptance because of the 
relatively short duration of experience with it. 
A number of initially anticipated problems still 
may arise to alter drastically current impressions 
of its value, but so far, there has been no 
requirement to face them." 
1 !hid. 
26 
Figure 4. 
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CHAPTER III 
SUMMARY 
The purpose of the three types of surgery for 
otosclerosis is to restore hearing so that patients 
afflicted with this disease may function socially and 
economically. Each type of surgery has its advantages 
and disadvantages. Lempert, Rosen, and Shea all report 
successes with their individual techniques. Each prefers 
his operation above the others. The writer has attempted 
to present a discussion of the literature concerning these 
three major types of surgery. From the literature, the 
following summary is given. 
It would appear that the Lempert fenestration 
operation is a traumatic experience both physically and 
mentally. Hearing is not restored to normalcy due to the 
removal of the ossciular chain. Postoperative complica-
tions and probable loss of hearing might influence one to 
avoid this operation. However, patients anticipating 
surgery should weigh all the factors and then make a 
decision. 
Shea's fenestration of the oval window has achieved 
many satisfactory results. There are postoperative 
complications, but medical reports do not reveal them to 
be as serious as those resulting from the fenestration 
operation. In successful operations, hearing may be 
expected to be restored to normalcy because the 
ossicular chain is rebuilt and resumes its normal action. 
One factor should be considered when contemplating this 
operation; long term results are not available because 
this technique is so new. 
The most desirable operation appears to be Rosen's 
stapes mobilization. It is the least traumatic and the 
postoperative complications are negligible. Those 
patients with pure conductive losses may expect to have 
their hearing restored to normalcy. Patients with some 
nerve degeneration may expect a hearing improvement. In 
any case, it would be advantageous for a patient to 
attempt this operation. If stapes surgery is unsuccessful, 
there is always the alternative of undergoing fenestration 
at a later date. In many cases, stapes mobilization is 
a p~eliminary step to fenestration. 
All three of the above techniques have reported 
successes in closing the air-bone gap. Good results have 
been maintained in many cases. Every day, modifications 
and improvements are being developed for each type of 
surgery. Nevertheless, the most important and beneficial 
discovery would be the determination of the cause of 
otosclerosis, thereby eliminating the need for surgery. 
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